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WHAT IS CLAIMED IS: 

1. A ESP protection Struct ure having n Hnpln rryrjjul Ki.^lM tKndr n<;efl to proTPPT 

an internal circuit, the ESD protection structure electrically connected between an input 
pad and a node and the internal circuit electrically connected to the node, the ESD 
5 protection structure comprising: 

a single crystal Si resistor formed o^er an insulating material layer, electrically 
coupled between the input pad and the rfode; and 

at least a single crystal silicon-sided junction diode formed over the insulating 
material layer, wherein each of ^me diodes is electrically coupled between one terminal 
10 of a corresponding power sugprM an ^ a node : ~" — 

2. The structure according to claim 1, wherein }tfe insulating material layer is 
made of oxide. 

3. The structure according to claim 1, ^herein the insulating material layer 
includes a SOI. 

15 4. The structure according to cl^m 1, further comprising an input buffer 

electrically coupled between the node and the internal circuit. 

5. The structure according X® claim 1, wherein the single crystal resistor is made 
of a single silicon layer on the insulating material layer. 

6. The structure according to claim 1, wherein the single crystal Si-sided junction 
20 diode includes a P/N junction formed on the insulating material layer. 

7. The structure^ccording to claim 1, wherein the single crystal Si-sided junction 
diode includes a ^OS transistor formed over the insulating material layer, and one of 
the source/drain/region of the MOS electrically connects to a gate by a wiring line. 
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8. The structure according to claim 1, wherein th^single crystal Si-sided junction 
diodes comprises: 

a first diode, electrically connected bet^en the node and one terminal of a first 
power supply; and 

a second diode, electrically C9*fhected between the node and one terminal of a 
second power supply. 

fi&. — A ESD piuteclion structure having a ^ftigle ciyslal Si-sided diude used lu 
protect an internal circuit formed from an insul&ting material layer on a SOI, the ESD 
protection structure electrically connected between an input pad and a node and the 
internal circuit electrically, connected tp the node, the ESD protection structure 
comprising: 

an input resistor including a plurality of single resistors formed over the insulating 
material layer, wherein each of tj<e single resistors is electrically coupled between the 
input pad and the node; and 

at least a single crystaf sided junction diode formed over the insulating material 
layer, wherein each of me diodes is electrically coupled between one terminal of a 
correspo n ding powerffij/ply and a node. — 

10. The structure according to claim 9, further comprising an input buffer 
electrically coupled between the node and the internal circuit. 

^^j-i-k — The structure according to clcym 9, wherein the single crystal rc3i3tor i3 made 

from-a- singlc silicon la ye r on t he insulating material laye r 

12. The structure according/ro claim 9, wherein the single crystal Si-sided 
junction diode includes a P/N kmction formed on the insulating material layer. 
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13. The structure according to claim 9, wherein the single crystal Si-sided 
^TJ^^l junction diode includes^/MOS transistor formed over the insulating material layer, and 
one of the source/ctemn region of the MOS electrically connects to a gate by a wiring 

5 14. A semicondiictor structure of ESD protection, the ESD protection electrically 

connects between an input pad and an integrated circuit, the semiconductor structure 



comprising: 

a semiconductor substrate; 
an insulating layer, formed o\ 
at least a single crystal Si resisj 
at least a single crystal Si-sidec 



io 
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liconductor substrate; 

^over the insulating layer; 
action diocjjb, formed over the insulating layer; 
a first conductive layer, formtd oVer><he insulating layer, used to electrically 
connect one terminal of the single crystal SiVesistor and the input; 

a second conductive layer, formed overVthe insulating layer, used to electrically 
connect another terminal of the single crystal Si resistor and the integrated circuit; and 

a third conductive layer, formed over the insulating layer, used to connect the 
single crystal Si-sided junction diode and the integrated circuit. 

15. The structure according to claim 14^/wherein the single crystal Si resistor 
includes a single crystal silicon layer. 

16. The structure according to d^im 14, wherein the single crystal sided junction 
diode includes a single crystal silicon P/N junction. 

17. The structure according to\^lai(n 14, wherein the single crystal Si-sided 



junction diode includes a MOS transisi 
electrically connects to a gate by a wirinj 




one source/drain region of the MOS 
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18. The structure according to claim 14, wherein abreast a single crystal Si resistor 
includes a plurality of single crystal Si resistors. X 

19. The structure according to claim 18, ^herein the single crystal Si resistors are 
isolated by an isolation structure. f 

20. The structure according to^daim 19, wherein the isolation structure includes a 
shallow trench isolation. * 
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